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1
QUICK-CONNECT CONDUIT COUPLING

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to couplings
used to connect sections of conduit, and more particu-
larly to those couplings which may be assembled with a
minimum of manual manipulation.

2. Description of Prior Art

In a multitude of industrial and automotive applica-
tions, it is often desired to connect sections of conduit to
one another for completing a flow circuit for a particu-
lar fluid. Such fluids may be water, fuel, air, and the
like. A wide variety of conduit couplings have been
developed over the years with much success, and it has
become fairly easy to find a coupling to suit the needs of
a given sttuation. The most common such devices are:
(1) the threaded coupling, which employs a female
portion threaded onto a male portion, with or without
an elastomeric seal, and (2) a “ball-lock” device, which
uses a female body having a spring-loaded sleeve into
which a male nipple is locked. In most cases, it is the
latter of these two which predominate, because they are
easter to use than threaded couplings, result in a strong
connectton, and enable the opposite conduit ends to
swivel in the cases of flexible conduit applications.

In the ball-lock couplings, a male nipple having an
external annular groove is inserted into a female coupler
body and is locked therein by a plurality of circumfer-
entially spaced balls which engage the groove. A
spring-loaded sleeve forces the balls to protrude into the
coupler body, such that the sleeve must be pulled
backed in order to release the connection. Despite its
advantages, several shortcomings are apparent, espe-
cially in automotive assembly environments. First, the
ball-lock couplings require two hands for making the
connection. For example, one hand must grip the fe-
male portion and pull back the sleeve with one hand,
while the other hand must grip the male nipple and push
it into the female portion. In setups where the female
portion 1s fixed relative to the vehicle, one must still
grasp the female portion to release the sleeve, prevent-

ing the worker from making the connection with only

one hand. These time-consuming operations can be-
come very expensive to a manufacturer, because pro-
ductivity i1s critically dependent on the time it takes
workers to complete these tasks, especially when they
are repeated many thousands of times.

Second, such couplings can be accidentally discon-
nected by inadvertent movement of the sleeve from its
locking position, resulting in an additional time to re-
connect the coupling and/or fluid loss if the system is
functioning. Third, the presence of the external sleeve
makes the coupling more bulky than necessary, making
it difficult to assemble and disassemble in cramped work
spaces. Fourth, the ball-lock devices do not afford a full
360° contact with the male nipple, because the only
- points of contact are where the limited number of balls
touch the groove. Finally, the ball-lock couplmgs have
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environments. Ideally, its design should also minimize
the possibility of accidental disconnection, but it should
still be capable of swiveling to reduce twisting and
kinking of flexible conduit. Finally, when the coupling
1s connected, there should be a strong, uniform 360°

contact around the male portion of the coupling to
ensure against disengagement.

SUMMARY OF THE INVENTION

It 1s therefore an object of this invention to provide a
quick-connect conduit coupling that may be quickly
connected 1n a single manipulation with one hand.

It 1s also an object of this invention to provide a
quick-connect conduit coupling that has few parts and
that 1s easy to manufacture and assemble.

It 1s a further object of this invention to provide a
quick-connect conduit coupling that provides a.uniform
360° sealed connection between the mating parts.

Yet another object of this invention is to provide a
quick-connect conduit coupling that is not susceptible
to accidental disconnection.

These and other objects and advantages of the pres-
ent mvention will no doubt become apparent to those
skilled in the art after having read the following descrip-
tion of the preferred embodiment which are contained
in and illustrated by the various drawing figures.

Therefore, in a preferred embodiment, a coupling for
connecting sections of conduit is provided, comprising
an insertion member, a receiving member, a release
collar, a first resilient ring member, and a second resil-
ient ring member. The insertion member has a front end .
and a rear end, the rear end being connectable to a first

conduit section. The insertion member further com-

prises a first axial passageway in fluid communication
with the first conduit section, a plurality of O-rings
attached to the front end for sealingly contacting a
mating surface of the receiving member, a first external
annular groove between the O-rings and the rear end,
and an annular ramp between the O-rings and the first
external annular groove. |

The receiving member also has a front end and a rear
end, the rear end being connectable to a second conduit
section. The receiving member further comprises a
second axial passageway, in fluid communication with
the second conduit section, sized to receive the front
end of the insertion member, a mating surface within the
second axial passageway having dimensions sized to
sealably contact the O-rings of the insertion member, a
first internal annular groove within the second axial

- passageway between the mating surface and the front

55

numerous parts and are relatively expensive to manu-

facture and install.

What is needed, thérefore is a condu:tt coupling that -

~ can be quickly connected using only one hand, and that
1s less expensive to produce and operate than its coun-

terparts. Also, such a coupling should achieve these

objectives using as few parts as possible, and should be
| small enough to allow easy mampulatlon in cramped

635

end of the receiving member, and a second internal
annular groove within the second axial passageway
between the first internal annular groove and the mat-
ing surface.

The release collar is slidably and captively d1sposed

‘within the receiving member, and has a release tip and

a handle portion. The release collar further comprises
an axial bore sized to receive the front end of the inser-
tion member, a second external annular groove between |

‘the release tip and the handle portion, wherein the re-

lease tip is slidably movable into the space between the
second mternal annular groove of the receiving member
and the first external annular groove of the insertion

‘member.

The first resilient ring member is disposed within the
first internal annular groove of the receiving member

~ and the second external annular groove of the release
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collar, to prevent the release collar from withdrawing
from the receiving member. The second external annu-
lar groove 1is sized to allow the release collar to slide
relative to the receiving member. The second resilient
ring member is retained within the second internal an-
nular groove of the recetving member, and it is formed
to resiliently expand over the annular ramp and to resil-

iently contract into the first external annular groove of

the insertion member when the O-rings are caused to
contact the mating surface.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded, cross-sectional view of a pre-
ferred embodiument of the invention.

3
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"FIG. 2 is a cross-sectional view of the embodiment of 1°

FIG. 1 shown in an assembled and connected conﬁgura—
tion.

FIG. 3 is a closer view of the embodiment of FIG. 2

in a locked posttion.

FIG. 4 is a closer view of the embodiment of FIG. 2
in a released position.

FIG. 5 is a cross-sectional view of an alternate em-

bodiment of the invention in a check valve application

which is less susceptible to disassembly.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Turning now to FIGS. 1 and 2, a preferred embodi-
ment of the quick-connect conduit coupling 1 is shown
in an exploded view, generally comprising insertion
member 2, receiving member 3, and release collar 4. By
way of overview, release collar 4 is slidably held within
receiving member 3 by the cooperation of first resilient
ring member S and first internal annular groove 7 in a
manner that will be explained in more detail below.
Insertion member 2 is designed to be inserted into re-
ceiving member 3 and locked therein by the coopera-
tion of second resilient ring member 6 and first external
annular groove 8 in a manner also to be further ex-
plained below. When insertion member 2 is locked
within receiving member 3, a seal is created at the inter-
face between sealing means 11 and mating surface 12 for
enabling continuous fluid flow through first and second
conduit sections 9,10. Release collar 4 is used to discon-

nect coupling 1 for maintenance or repair by disengag-

- ing second resilient ring member 6 from groove 8.
Insertion member 2 comprises an elongated body
portion 13 having a front end 14 and a rear end 15, as
well as a first axial passageway 16 therethrough. Rear
end 15 is inserted within first conduit section 9 and may
take on any convenient shape which establishes a firm
and sealed grip on first conduit section 9. One shape for
rear end 15 which 1s well known to those in the art is
shown in FIG. 5, and would be suitable if the conduit is
flexible. Front end 14 includes sealing means 11 for
‘establishing a seal within the coupling 1 when insertion
member 2 and receiving member 3 are locked together.
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ramp 19 by the contraction of the diameter of body
portion 13 at a preferred lock angle L of about 30°.
Receiving member 3 1s generally cylindrical in shape
and comprises a front end 20, a middle section 21 and a
rear end 22. Rear end 22 can take any shape that will
offer a sealed grip with second conduit section 10, simi-
lar to rear end 13 of insertion member 2. A second axial
passageway 23 extends through receiving member 3
and includes a circumferential mating surface 12 for
sealingly contacting O-rings 18 when coupling 1 is con-
nected. A first internal annular groove 7 1s formed near

front end 20 of receiving member 3 which retains first
ring member 5 when release collar 4 is assembled to

receiving member 3. Second internal annular groove 24
is formed behind first internal annular groove 7 and
loosely retains second ring member 6 prior to assembly
and operation. Both first and second resilient ring mem--
bers 5,6 may be constructed of stainless steel or any
other suitable material which (1) has a modulus of elas-
ticity which will allow expansion and contraction of
ring members 5,6 around their respective pans during
assembly and operation, and (2) is stiff enough to pre-
vent accidental disengagement of insertion member 2
from receiving member 3 when coupling 1 is subjected
to tensile stresses. In the preferred embodiment, metal
rings having a single cut therein are used, and are often
referred to as lock rings or split rings. Such split rings
are 1expensive and readily obtainable from a wide
variety of sources. The importance of these properties
will become more apparent when the assembly and
operation of coupling 1 is discussed below.

Release collar 4 is used to disengage insertion mem-
ber 2 from receiving member 3 and comprises a sleeve-
shaped body portion 25 having an axial bore 29, a re-
lease tip 26, and a handle portion 27. Second external
annular groove 28 is formed between release tip 26 and
handle portion 27, and is used to assist in the assembly of
release collar 4 to receiving member 3, as well as to
allow slidable movement of release collar 4 relative to
receiving member 3. Axial bore 29 is sized to allow the
insertion of insertion member 2 with a snug but slidable
fit therebetween. When assembled, release tip 26 ex-
tends slightly into the space between second internal

annular groove 24 and first external annular groove 8 as
shown in FIGS. 2-4.

ASSEMBLY AND OPERATION

Prior to use in the environment for which coupling 1
is intended, release collar 4 must be permanently se-
cured within receiving member 3. Second ring member
6 is radially contracted and placed inside receiving

- member 3 until it snaps into place within second internal

35

In the preferred embodiment of FIGS. 1 and 2, sealing

means 11 is depicted as a pair of parallel annular
grooves 17 which each retain an O-ring 18 constructed
of a common elastomeric material. Annular ramp 19 is
formed behind sealing means 11 from the gradual ex-
pansion of the diameter of body portion 13. For reasons
that will be elaborated on below, the preferred expan-
sion angle E of the surface immediately preceding annu-
lar ramp 19 1s about 15° from horizontal. Similarly, first
external annular groove 8 is formed behind annular

annular groove 24. Second ring member 6 should be
retained securely therein, but loosely enough so that it
can be radially expanded upon entry of insertion mem-
ber 2 during operation. First ring member S is then
radially contracted around release collar 4 so that it

rests deep within second external annular groove 28.

Keeping ring member S in a contracted state, release -
collar 4 is then inserted into receiving member 3 with
release tip 26 entering first. When release collar 4 is
fully inserted, ring member S snaps into place within
first internal annular groove 7. Because groove 7 is

- small enough to allow a portion of ring member 5 to

65

remain exposed within second axial passageway 23,
release collar 4 is therefore permanently retained within
recelving member 3. However, second external annular
groove 28 is sized to allow release collar 4 to slide
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within receiving member 3 a short distance. These par-
ticular features are readily seen in FIGS. 3 and 4. It is
preferred that the above operations occur at the cou-
pling manufacturing facility so that coupling 1 can then
simply be connected as explained below.

Once second ring member 6 and release collar 4 are
assembled within receiving member 3, connection of
coupling 1 is simple and quick to accomplish by pushing
insertion member 2 into receiving member 3 until it
snaps into place. During insertion, as O-rings 18 begin
to sealingly contact mating surface 12, second ring
member 6 1s caused to radially expand within the con-
fines of second internal annular groove 24 by the action
of annular ramp 19 along expansion angle E. After
being maximally expanded, second ring member 6 then
snaps around insertion member 2 into first external an-
nular groove 8. This action serves to push back on
release tip 26 of release collar 4 as shown in FIGS. 2 and
3. If tensile forces are applied to insertion member 2,
resistance will be created by the contact between sec-
ond ring member 6 and the side of groove 8 subject to
lock angle L. Therefore, second ring member 6 will not
move, because it is compressed between insertion mem-
ber 2 and second internal annular groove 24.

To disconnect coupling 1, handle portion 27 of re-
lease collar 4 is pushed toward receiving member 3 by

3
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any appropriate tool, such as a screwdriver or similar

device. When release collar 4 is urged inward, release
tip 26 pushes uniformly on second ring member 6 and
causes second ring member 6 to expand out of first
external annular groove 8 along lock angle L and into
second internal annular groove 24. Insertion member 2
can thus be removed from receiving member 3, allow-
ing second ring member 6 to relax to its normal condi-
tion of being loosely retained within second internal
annular groove 24. It will be understood by those of
ordinary skill that if lock angle L is too steep, it may be
difficult to disengage second ring member 6 from
groove 8. Likewise, if lock angle L is too small, inser-
tion member 2 may accidentally be pulled from receiv-
ing member 3 without the action of release collar 4.

From the foregoing description of the preferred em-

bodiment, it can be appreciated that the coupling 1
offers many advantages. Most importantly, it achieves
the objective of being cxtremely simply to connect by a
single manipulation using only one hand, thus reducing
manufacturing and assembly operations in whatever
application environment in which it may be employed.
Also, the sealed connection established by the interac-
tion of insertion member 2 and receiving member 3 is
very strong, as well as difficult to disconnect by acci-
dent, because insertion member 2 is held about its entire
circumference by second ring member 6, as opposed to
prior art ball devices. Further, the coupling 1 may be
disconnected just as simply as prior art devices by using
a common tool to urge release collar 4 into receiving
member 3. Finally, the inventive coupling 1 is simpler

and less 1 Inexpensive to manufacture and assemble than

prior art couplings.

An alternate embodiment 31 of the mventlon is
shown in FIG. §, which creates 2 more permanent con-
nection, and thus does not require release collar 4. In-
sertion member 32 includes an external annular groove
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34 and a stepped portion 35. O-ring 36 is placed around

insertion member 32 at stepped portion 35 to create a
-seal when inserted within receiving member 33. Receiv-

65

- Ing member 33 includes an axial passageway 37 sized to |

snugly accommodate insertion member 32, as well as an

6

internal annular groove 38 for retaining resilient rmg
member 39.

Assembly of the alternate embodiment closely resem-
bles the assembly of release collar 4 into receiving mem-
ber 3 in the preferred embodiment. Resilient ring mem-
ber 39 is radially contracted around insertion member
32 so that it rests deep within external annular groove
34. Keeping ring member 39 in a contracted state, inser-
tion member 32 is then inserted into receiving member
33. When insertion member 32 is fully inserted, O-ring
36 1s compressed between stepped portion 35 and re-
ceiving member 33, and ring member 39 snaps into
place within internal annular groove 38. Because
groove 38 is small enough to allow a portion of ring
member 39 to remain exposed within axial passageway
37, insertion member 32 is therefore permanently re-
tained within receiving member 33. Of course, this al-
ternate embodiment has many applications where per-
manency of the connection may be 1mportant such as in
check valves. FIG. 5 shows the manner in which the
Invention may be used in a check valve application, as
indicated by the presence of spring 40 and ball 41 cap-
tively held within axial passageway 37. As with the
preferred embodiment, this alternate version is also
simple and inexpensive to manufacture.

Although the present invention has been described in
terms of specific embodiments, it is anticipated that
alterations and modifications thereof will no doubt be-
come apparent to those skilled in the art. It is therefore
intended that the following claims be interpreted as
covering all such alterations and modifications as fall
within the true spirit and scope of the Invention.

I claim:

1. A coupling for connecting sections of conduit,
comprising:

(a) an insertion member having a front end and a rear
end, said rear end connectable to a first conduit
section, wherein said insertion member further
comprises:

(1) a first axial passageway in fluid communication
with said first conduit section:

(1) sealing means operatively attached to said front
end for sealingly contacting a mating surface;

(iii) a first external annular groove between said
sealing means and said rear end: and

(1v) an annular ramp between said sealing means
and said first external annular groove;

(b) a receiving member having a front end and a rear
end, said rear end connectable to a second conduit
section, wherein said recewmg member further
comprises:

(i) a second axial passageway, in fluid communica-
tion with said second conduit section, sized to
receive said front end of said insertion member:

(11) a mating surface within said second axial pas-
sageway having dimensions sized to sealably
contact said sealing means of said insertion mem-
ber;

(1i1) a ﬁrst internal annular groove w1thm said sec-
ond axial passageway between said mating sur-
face and said front end of said receiving member:
and

- (1v) a second internal annular groove within said
second axial passageway between said first inter-
nal annular groove and said mating surface;

(c) a release collar, slidably and captively disposed
within said receiving member, having a release tip
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and a handle portion, said release collar further remaining retained within said second internal an-
comprising: | nular groove of said receiving member when said
(1) an axial bore sized to receive said front end of sealing means is caused to contact said mating sur-
said insertion member; ' face; and wherein said release tip is slidably mov-
(i) 2 second external annular groove between said 5 able to a position whereby said release tip pushes
release tip and said handle portion; | uniformly on said second resilient ring member,

(1) wherein said release tip is slidably movable into
the space between said second internal annular
groove of said receiving member and said first
external annular groove of said insertion mem- 10
ber; and |

(d) a first resilient ring member disposed within said
first internal annular groove of said receiving mem-

ber and said second external annular groove of said
release collar, to prevent said release collar from 15
withdrawing from said receiving member, and
wherein said second external annular groove is

causing said second resilient ring member to ex-
pand out of said first external annular groove and
into said second internal annular groove thereby
permitting separation of said insertion member

from said receiving member.
2. The coupling according to claim 1, wherein said
sealing means comprises an O-ring. |

3. The coupling according to claim 1, wherein said
sealing means comprises:
(a) a third external annular groove formed in said

sized to allow said release collar to slide relative to front e_rgd of sa@d inse::tiqn m_emb?r; and

said receiving member; and (b) an O-ring retained within said third external annu-
(e) a second resilient ring member retained within 20 lar groove. ) | | |

said second internal annular groove of said receiv- 4. The coupling according to claim 1, wherein said

ing member, said second resilient ring member  first resilient ring member is resiliently biased against
formed to resiliently expand over said annular  said first internal annular groove of said receiving mem-
ramp and to resiliently contract into said first exter- ber. | |

nal annular groove of said insertion member while 25 ¥ ¥ *x * %

30

35

45

30

335

65



	Front Page
	Drawings
	Specification
	Claims

